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1
CIRCUIT PACKAGE

This nonprovisional application claims priority under 335
U.S.C. § 119(a) to German Patent Application No. 10 2014
016 5635.5, filed Nov. 11, 2014, which 1s herein incorporated

by reference.

BACKGROUND OF THE INVENTION

Field of the Invention
The 1nvention relates to a circuit package.

Description of the Background Art
From DE 20 2009 0177 430 U1, which corresponds to U.S.
Pat. No. 8,805,638, a sensor casing with two sensors and a

first 1ntegrated circuit and a second integrated circuit 1s
known. Furthermore, from DE 10 2011 075 679 Al, an

arrangement with two sensors 1s known.

SUMMARY OF THE INVENTION

It 1s therefore an object of the invention to provide a
device that furthers the current state of technology.

According to an exemplary embodiment, a circuit pack-
age 1s provided featuring a first semiconductor body with a
first, monolithic integrated circuit, wherein the first circuit
comprises a first signal output that 1s interconnected with a
bonding surface, and a first signal input that 1s intercon-
nected with a bonding surface. The circuit package further
features a second semiconductor body with a second mono-
lithic integrated circuit, wherein the second circuit com-
prises a second signal output that i1s interconnected with a
bonding surface, and a second signal 1input that 1s 1intercon-
nected with a bonding surface. The circuit package also
features a contact element with at least one bonding surface
and further includes a carrier element, wherein the bonding
surface of the first signal output and the bonding surface of
the second signal input are interconnected with the contact
clement so that an electrical connection exists between the
first signal output and the second signal input, and a portion
of the contact element penetrates the circuit package. The
contact element can also be referred to as a pin. The bonding
surface of the contact element recerves at least the two bonds
at the first signal output or at the second signal input. The
carrier can also be referred to as leadirame, and both
semiconductor bodies, also known as dies, can be connected
in a force-fitting manner with the carrier. The components
referenced, 1.e. the two semiconductor bodies and a large
part of the contact element and the carrier, can be arranged
inside the circuit package. The process of forming the circuit
package can also be referred to as molding, the circuit
package also as IC-packaging.

One advantage of the arrangement 1s that within a single
circuit package, two dies are arranged, yet externally, only
the signal output of the first semiconductor body can be
connected. Since the first signal output 1s also intercon-
nected with the second signal mput, the functionality of the
first integrated circuit can be monitored. The second signal
input does not feature any electrical connection outside of
the circuit package, or, in other words, the second signal
input can be exclusively interconnected inside the circuit
package with the first signal output via the contact element.

The bonding surface of the second signal output can be
interconnected with the bonding surface of the first signal
input. In an embodiment, the bonding surfaces can be
interconnected by way of bonding wires, for example,
so-called bonds.
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In an embodiment, the first semiconductor body and the
second semiconductor body can be arranged on the shared
carrier etther stacked on top of, or next to each other.

In an embodiment, the first semiconductor body and the
second semiconductor body both can feature a sensor. The
sensors can be substantially or identical, 1.e. measure the
same physical quantity with, preferably, the same sensitivity.
Both sensors can be formed as magnetic field sensors,
particularly as hall elements, most preferably as hall plates.

In an embodiment, the two semiconductor bodies, 1.e. the
first semiconductor body and the second semiconductor
body, feature the same circuit elements and are redundant to
one another.

In an embodiment, analog signals rest closely against both
the first signal output and the second signal output. Both
circuits can each include one comparator with a first mput
and a second 1nput, with the respective signal output of the
respective circuit interconnected with the first input of the
corresponding comparator, and the respective signal input of
the two circuits with the corresponding second 1nputs of the
respective comparators by way of a corresponding conduc-
tor track section.

In this way, the functionality of the first circuit and/or the
first sensor and the second circuit and/or the second sensor
can be advantageously monitored via the redundant arrange-
ment, wherein the second signal output does not lead out of
the circuit package.

In other words, the comparator of the first circuit com-
pares the output signal of the second circuit with the output
signal of the first circuit. The same process 1s followed with
the second circuit in that the comparator of the second circuit
compares the output signal of the second circuit with the
output signal of the first circuit. From a technical point of
view, a difference 1s that only the output signal of the first
circuit leads outwards, 1.e. only one single pin 1s associated
with the total of four signal-conducting leads. An advanta-
geous, redundant arrangement has thereby been created,
which monitors 1itself.

BRIEF DESCRIPTION OF TH.

L1l

DRAWING

The present invention will become more fully understood
from the detailed description given hereinbelow and the
accompanying drawing which are given by way of 1llustra-
tion only, and thus, are not limitive of the present invention,
and wherein the sole image illustrates a top view of an
exemplary circuit package.

DETAILED DESCRIPTION

The 1llustration shows a circuit package 10 that features a
first semiconductor body 20 with a first monolithic inte-
grated circuit 30, wherein the first circuit 30 comprises a first
signal output 50 iterconnected with a bonding surface 40,
and a first signal input 70 interconnected with a bonding
surface 60.

Furthermore, the circuit package 10 includes a second
semiconductor body 120 with a second monolithic inte-
grated circuit 130, wherein the second circuit 130 comprises
a second signal output 150 interconnected with a bonding
surface 140, and a second signal mput 170 interconnected

with a bonding surface 160. Both semiconductor bodies 20
and 120 feature the same semiconductor devices and are
redundant to one another.

The circuit package 10 comprises a contact element 200
with at least one bonding surface 205 and comprises a carrier
clement 300, wherein the bonding surface 40 of the first
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signal output 50 1s interconnected via a bonding wire 400,
and the bonding surface 160 of the second signal input 170
1s interconnected via a bonding wire 402 with the contact
clement 200 via the bonding surface 205, so that an elec-
trical connection exists between the {first signal output 50
and the second signal input 170. A portion 210 of the contact
clement 200 penetrates the circuit package 10.

The first semiconductor body 20 and the second semi-
conductor body 120 are arranged adjacent to each other on
a shared carrier 300. The first semiconductor body 20 and
the second semiconductor body 120 each feature a hall
sensor which 1s not shown.

The bonding surface 140 of the second signal output 150
1s 1nterconnected with the bonding surface 60 of the first
signal input 70 via a bonding wire 404. In other words, the
second signal output 150 and the first signal mput 70 are
interconnected exclusively outside of the circuit package 10.

The first circuit 30 comprises a comparator 300 with a first
iput 510 and a second mput 520. The first signal output 50
1s interconnected with the first input 510 of the comparator
500. Furthermore, the first signal input 70 1s iterconnected
with the second mput 520 of the comparator 500 via a
conductor track section 550.

The first signal output 50 1s controlled by an operational
amplifier 560 formed 1n the first circuit 30 so that an analog
signal rests at the first signal output 50. Preferably the signal
of the hall sensor that 1s integrated with the first circuit 30
rests at an mput 565 of the operational amplifier 560.

The comparator 500 of the first circuit 30 features an
output 580 interconnected with a control umit 570. The
control unmt 570 of the first circuit 30 1s imterconnected with
the operational amplifier 560. In this way, the control umit
570 can regulate the amplification of the operational ampli-
fier 560, subject to the result of the comparison of the
comparator 500.

The second circuit 130 comprises a comparator 600 with
a first input 610 and a second mnput 620. The second signal
output 150 1s interconnected with the first mnput 610 of the
comparator 600. Furthermore, the second signal input 170 1s
interconnected with the second input 620 of the comparator
600 via a conductor track section 650.

The second signal output 150 1s controlled by an opera-
tional amplifier 660 formed 1n the second circuit 130, so that
an analog signal rests at the second signal output 150.
Preferably, the signal of the hall sensor that 1s integrated
with the second circuit 130 rests at an mmput 6635 of the
operational amplifier 660.

The comparator 600 of the second circuit 130 features an
output 675 interconnected with a control unmit 670. The
control unit 670 of the second circuit 130 1s interconnected
with the operational amplifier 660. In this way, the control
unit 670 can regulate the amplification of the operational
amplifier 660, subject to the result of the comparison of the
comparator 600.

The mvention being thus described, 1t will be obvious that
the same may be varied in many ways. Such variations are
not to be regarded as a departure from the spirit and scope
of the invention, and all such modifications as would be
obvious to one skilled 1n the art are to be included within the
scope of the following claims.

What 1s claimed 1s:

1. A circuit package comprising:

a first semiconductor body with a first monolithic inte-
grated circuit, the first monolithic circuit comprises a
first signal output that 1s interconnected with a {first
bonding surface, and a first signal mput that 1s inter-
connected with a second bonding surface;
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4

a second semiconductor body with a second monolithic
integrated circuit, the second monolithic integrated
circuit comprises a second signal output that 1s inter-
connected with a third bonding surface, and a second
signal 1input that 1s interconnected with a fourth bond-
ing surface;

a circuit housing enclosing the first semiconductor body,
the second semiconductor body, the first signal input,
the first signal output, the second signal mput, and the
second signal output, and enclosing the first, second,
third, and fourth bonding surfaces;

a single contact element with at least one bonding surface;
and

a carrier element,

wherein the first semiconductor body and the second
semiconductor body are both disposed on the carrier
element,

wherein the second monolithic integrated circuit 1s sub-
stantially similar to the first monolithic integrated cir-
cuit, such that the second monolithic integrated circuit
measures a same physical quantity as the first mono-
lithic integrated circuit, so that the first monolithic
integrated circuit monitors and compares its signal
measurements with the second monolithic integrated
circuit,

wherein the first bonding surface of the first signal output
and the fourth bonding surface of the second signal

input are interconnected with the contact element so
that an electrical connection exists between the first
signal output and the second signal input, and

wherein a portion of the contact element extends from
within the circuit housing to an exterior of the circuit
housing.

2. The circuit package according to claim 1, wherein the
first semiconductor body and the second semiconductor
body are arranged on the carrier element, and either stacked
on top of, or next to each other.

3. The circuit package according to claim 1, wherein the
first semiconductor body and the second semiconductor
body each comprise a sensor.

4. The circuit package according to claim 1, wherein the
first semiconductor body and the second semiconductor
body are redundant to one another in that both semiconduc-
tor bodies comprise substantially identical circuit elements.

5. The circuit package according to claim 1, wherein the
third bonding surface of the second signal output 1s inter-
connected with the second bonding surface of the first signal
input.

6. The circuit package according to claim 1, wherein the
second signal output and the first signal input comprise a
connection inside the circuit housing.

7. The circuit package according to claim 1, wherein first,
second, third, and fourth bonding surfaces are intercon-
nected by bonding wires.

8. The circuit package according to claim 1, wherein the
first and second semiconductor bodies each include a hall
SENSor.

9. The circuit package according to claim 1, wherein
analog signals are provided at the first signal output and at
the second signal 1nput.

10. The circuit package according to claim 1, wherein
cach of the first and second monolithic integrated circuits
comprise a comparator with a first input and a second 1nput,
and a respective signal output of the respective circuit 1s
interconnected with the first mput of the corresponding
comparator, and the respective signal mput of the first and



US 10,080,288 B2
S

second monolithic integrated with the respective second
inputs of the respective comparators by a conductor track
section.

11. The circuit package according to claim 1, wherein a
first comparator on the first monolithic integrated circuit 5
receives a measurement output from the second monolithic
integrated circuit for verification by parallel measurement 1n
the first monolithic integrated circuit.

12. The circuit package according to claim 1, wherein the
first semiconductor body and the second semiconductor 10
body are disposed directly on the carrier, the carrier being a
common, uniform substrate.
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